. Description of the PDBSEQ_DB table in the expanded version of the PACSY database (Lee et al. 2012 (Laskowski et al. 1996) 2 (Chen et al. 2015) 3,4 Raw score (Z-score) Supplementary Fig. S1 . Bar graph illustrating 3D structures deposited in Protein Data Bank (Berman et al. 2007 ) as of October 2015. A. NMR structures deposited in PDB as queried from the PACSY DB (Lee et al. 2012) . B. All structures in PDB regardless of determination method. Supplementary Fig. S2 . AUDANA selects the three most similar proteins by aligning the input sequence from the user to sequences in the PACSY database. A. The user sequence is entered. B. The PDBSEQ_DB table in PACSY is queried to restrict the pool of sequences from PDB to the size of the input sequence to achieve better performance. C. The Ponderosa Server aligns sequences by the Smith-Watermann algorithm (Smith and Waterman 1981) to determine the three best matches. Supplementary Fig. S3 . Equations used in determining the endurance score. A. Probabilities are calculated for each potential inter-proton constraint corresponding to an NOE peak from: 1) the network of potential interactions involving a pair of residues supported by NOE data (Ek1); 2) probability for hydrogen atoms from the particular residue pair being within 5.5 Å (Ek2); 3) order parameters as calculated from chemical shifts (Berjanskii and Wishart 2005) (Ek3); and 4) agreement between the position of the NOE peak and the assigned chemical shifts (Ek4). B. The endurance score for the candidate inter-proton constraint from a NOE peak is defined as the product of a constant (CR) and the probability for the candidate (Pk). The constant 20 was initially picked randomly and other values were optimized depending on the number. Constraints with low probability are vulnerable to being removed in score updates ( Supplementary  Fig. S4D ). C. The total endurance score used in a structure calculation is the sum of the scores from different types of experimental data (SN, SC and SA) and the supportive score (SP, explained in Supplementary Fig. S5 ). D. After each structure calculation cycle, violations are examined, and (SVIOL) is deducted from the endurance score of the completed cycle (SOLD) to yield an updated score (SNEW). The deduction score is dynamically scaled product of the number of violated structures, the violated distances and the phase (Supplementary Fig. S6 ). If the new score is less than zero, the constraint goes into the recycle bin. If the violated constraint survives, the upper distance is extended elastically. The process is illustrated in Supplementary Fig. S6 . Supplementary Fig. S4 . Equations used in determining the supportive score. The supportive score to be added to the endurance score from the experimental data is calculated from the knowledge-based interproton contact list (Fig. 2) . The score for a residue is determined from the similarity between tri-peptides (with the residue in question as the central residue) from the user sequence and the aligned sequence from PDB. The score for each exactly matched residue is 2; the score for a similar residue is 1; and dissimilar matches or gaps are scored as 0. The scores from the three residues in the tripeptide are summed yield the multiplication factor (x). A. Example in which all three aligned residues match; the multiplication factor (x) is 6. B and C. Examples in which only one residue matches; x=2 in each case. D. Example in which two residues do not match, but the third is similar; x=1. E. The supportive score for the constraint is calculated as a linear function of the multiplication component (x) with slope W (empirical weighting factor); the x-axis intercept is the minimum supportive score (Sconst) for the aligned sequence. Currently, W is 2.5 and Sconst is 15. The individual parameters may be improved as they are empirically driven. However, this setup has worked fairly well so far. Supplementary Fig. S6 . Comparison of the structural ensembles obtained for mThTPase (25 kDa protein) by using the "PONDEROSA-X refinement" and "constraint only for the final step" options. A. Selected the best 20 out of 40 calculated structures from "PONDEROSA-X refinement option". Pairwise backbone atom r.m.s.d. for the structural models is 2.76 Å. B. Selected the best 20 out of 100 calculated structures from traditional "constraint only for the final step". Pairwise backbone atom r.m.s.d. for the structural models is reduced to 1.81 Å.
